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(54) Housing arrangements for 
electrical/or electronic equipment 

(57) A housing arrangement for 
equipment, such as telephone 
exchange equipment or transmission 
equipment, in which individual circuit 
units are formed on printed circuit 
boards mounted side-by-side on a 
shelf unit, wherein the shelf unit 
forms a first electromagnetic 
screening enclosure 1 , and 
interconnections between said circuit 
units, and exteral connections to 
those units, are made by way of a 
back plane mounted in a second 
electromagnetic screening enclosure 
2 having one face in common with 
the first enclosure. Socket 
connectors for the printed circuit 
boards are mounted on the back 
plane and project through apertures 
in the common face of the 
enclosures. 
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SPECIFICATION 

Housing arrangements for electrical or elec- 
tronic equipment 

5 

The present invention relates to housing ar- 
rangements for electrical or electronic equip- 
ment. 

In particular, although not exclusively, the tn- 
10 vention is concerned with housing arrange- 
ments for electrical or electronic equipment, 
for example telephone exchange equipment or 
transmission equipment, in which individual 
electrical or electronic circuits or circuit units 
1 5 are formed on respective ones of a plurality of 
printed circuit boards mounted side-by-side in 
parallel planes on a common support struc- 
ture, the circuits on the respective boards be- 
ing arranged to be connected by way of re- 
20 spective plug and socket connectors to inter- 
connecting circuits carried on a common back 
plane. 

According to one aspect of the present in- 
vention in a housing arrangement for electrical 

25 or electronic equipment in which a plurality of 
equipment units are detachably interconnected 
by way of a common interconnection unit, 
said equipment units are arranged to be sub- 
stantially enclosed within a first electromag- 

30 netic screening enclosure and said common 
interconnection unit is arranged to be substan- 
tially enclosed within a second electromagnetic 
screening enclosure. 
Preferably external connections to said 

35 equipment units are made by way of said 
common interconnection unit within said sec- 
ond enclosure. 

According to another aspect of the present 
invention a housing arrangement for electrical 

40 or electronic equipment comprises first and 
second electromagnetic screening enclosures 
having one face in common, means detachably 
to mount a plurality of equipment units in said 
first enclosure, and means in said second en- 

45 closure to mount an interconnection unit, sard 
common face being provided with apertures 
for plug and socket type connectors whereby 
said equipment units may be detachably con- 
nected to said interconnection unit. 

50 Preferably said equipment units are provided 
with electromagnetic screening front panels 
which together complete a front face of said 
first enclosure. 
According to another aspect of the. present 

55 invention electrical or electronic apparatus 
comprises a first electromagnetic screening 
enclosure, a plurality of electrical or electronic 
equipment units, means detachably to mount 
said equipment units within said first enclo- 

60 sure, a second electromagnetic screening en- 
closure having one face in common with said 
first enclosure, interconnecting means within 
said second enclosure, and respective plug 
and socket connectors arranged detachably 

65 electrically to connect said equipment units to 



said interconnecting means through said com- 
mon face between said enclosures. 

Preferably said equipment units are provided 
with front panels which form respective parts 

70 of a front face of said first enclosure. 

Housing arrangements for electronic equip- 
ment in accordance with the present invention 
will now be described by way of example 
with reference to the accompanying drawings, 

75 of which:- 

Figures 1 and 2 show schematically two dif- 
ferent forms of housing arrangement. 

Figure 3 shows a part-sectional view of part 
of a housing arrangement, and 

80 Figure 4 shows a detail isometric view of 
part of a housing arrangement. 

In many forms of electronic equipment, such 
as that used in telephone exchange systems 
or in transmission systems, individual etec- 

85 tronic circuits or circuit units are formed on 
printed circuit "cards" of standard sizes, 
which are interconnected and to which exter- 
nal connections are made by means of re- 
spective plug and socket type connectors. A 

90 plurality of these cards are arranged to be 
supported side by side on a shelf structure 
with their general planes vertical and parallel 
to one another, the upper and lower edges of 
the cards being located in guide members or 

95 runners into which the cards may be intro- 
duced by sliding movement from the front of 
the shelf structure. The respective plug con- 
nectors are disposed at the rear of the cards, 
as positioned within the shelf structure, while 

100 the corresponding socket connectors are 

mounted on a common transverse back-plane 
which also supports any required interconnect- 
ing wiring. Where the equipment requires it 
several shelves of standard heights, depth and 

105 width may be supported one above the other 
in a rack framework, and two or more rack 
frameworks may stand side by side. 

As the individual circuit units become more 
compact and as clock-pulse rates and signal 

110 frequencies become higher, sensitive circuits 
have to be screened more carefully from stray 
electromagnetic fields or radiation which could 
interfere with their operation, and potential 
sources have to be screened as far as pos- 

1 1 5 sible to prevent such radiation from reaching 
sensitive, circuits. Standards are now being set 
for the levels of radiation screening acceptable 
in newly installed equipment. 
Referring now to Figs. 1 and 2, which show 

120 in outline two different shelf structures, the 
circuit cards (not shown) supported by the 
shelf structures are housed within a first en- 
closure 1, while the back plane (not shown) is 
enclosed within a second enclosure 2. In the 

125 case of the structure outlined in Fig. 1 the 
circuit cards occupy the whole width of the 
structure, and the enclosure 2 is provided 
with a downward extension 3 which provides 
a forward facing surface for external connec- 

130 .tion points. This extension 3 may have the 
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same depth as the enclosure 2, as shown in 
outline, or may extend forward as indicated by 
the chain-dotted outline 4. The enclosure 2 
may alternatively be extended upwards (not 
5 shown) to provide the required forward facing 
surface. 

In the case of the structure outlined in Fig. 
2, where the circuit cards do not occupy the 
full width of the structure, so that the enclo- 

10 sure 1 is narrower than the enclosure 2, the 
unoccupied forward facing surfaces of the en- 
closure 2 may provide sufficient area for the 
required external connections. The structure 
may be provided with side frames 7 at full 

1 5 shelf width, for example for mounting pur- 
poses. 

As far as possible the two enclosures 1 and 
2 are divided from one another by an interna) 
electromagnetic screen member {not shown). 

20 The front face of the enclosure 1 is made up 
of individual front panels 6 associated with 
the individual circuit cards. The enclosure 1, 
and the enclosure 2 if necessary, may be pro- 
vided with apertures 8 to provide for a flow 

25 of cooling air. These apertures 8 may for 
example be provided in the upper and lower 
faces of the enclosure 1, and may be ar- 
ranged in a regular pattern of which only a 
small part is indicated in Figs, 1 and 2. 

30 Referring now to Figs. 3 the enclosure 1 is 
made up of upper and lower shelf screen 
members 9 and 10 which extend between up- 
per and lower horizontal aluminium alloy extru- 
sion members 11, 12, 13 and 14. An internal 

35 screen member 15 is secured to the upper 
and lower screen members 9 and 10, this 
member 15 being pierced substantially only by 
the apertures required for socket connectors 
16, which are secured to a back plane mem- 

40 ber 17, and for the rear ends of card runners 
18. The enclosure 2 is formed by the member 
15, the rear edges of the members 9 and 10, 
the extrusion members 12 and 14 and a rear 
shelf screen 19. 

45 The front panel 6 of each printed circuit 
card 20 is secured to the upper and lower 
extrusion members 11 and 13 by card retain- 
ing screws 21. As shown in Fig, 4 each front 
panel 6 has its edges 22 formed to lie parallel 

50 with its printed circuit card 20 and with the 
edges of adjacent panel members 6, and elec- 
trically conductive spring finger strip, say, of 
beryllium copper (not shown) is secured to 
these edges 22 to provide electrical continuity 

55 between the front panels 6. 

The intervals between any fixing screws or 
rivets {not shown) used in the assembly of 
the enclosures 1 and 2, and the dimensions 
of the apertures 8, are chosen to be much 

60 smaller than the wavelength of the highest fre- 
quencies expected to be produced or utilised 
within the enclosures 1 and 2, or those to 
which electronic circuits within these enclo- 
sures may be sensitive, in order to reduce to 

65 a specified level any leakage out or in at these 



or lower frequencies. In a particular example 
■ the intervals between screws or rivets was 
50mm or less, and the apertures 8 were 
10mm wide and 20mm long, the enclosures 
70 providing screening attenuation of 50-60dB 
up to frequencies of 20MHz. 
The larger apertures in the screen member 

15, dictated by the dimensions of the sockets 

16, may give rise to some leakage, but the 
75 effects of this are minimised either by the 

screening effect of the second enclosure 2, by 
filtering, or by the use of intermediate screens 
such as 23 (Fig. 3). 
While electromagnetic screening is provided 

80 by the almost total enclosure described above, 
electrostatic screening requires that all the 
members forming the enclosures 1 and 2 be 
in good electrically conductive contact with 
one another. For this purpose the screen 

85 members, which may be fabricated for 

example from aluminium alloy, and the extru- 
sion members, are coated with an electrically 
conductive corrosion resistant finish. 
Any indicator lights, switches or connectors 

90 provided in the front panels 6 in general re- 
quire only small holes in the panels, causing 
substantially no leakage or radiation at the 
higher frequencies. 
Shelf structures of the forms described 

95 above may either be arranged as stand-alone 
units or may be dimensioned for mounting on 
any standard rack framework. The front 
panels 6 may be covered by a full-width tran- 
sparent cover. 

100 

CLAIMS 

1 . A housing arrangement for electrical or 
electronic equipment in which a plurality of 
equipment units are detachably interconnected 

105 by way of a common inteconnection unit, 
wherein said equipment units are arranged to 
be substantially enclosed within a first electro- 
magnetic screening enclosure and said com- 
mon interconnection unit is arranged to be 

110 substantially enclosed within a second electro- 
magnetic screening enclosure. 

2. A housing arrangement in accordance 
with Claim 1 wherein external connections to 
said equipment units are made by way of said 

1 1 5 common interconnection unit within said sec- 
ond enclosure. 

3. A housing arrangement for electrical or 
electronic equipment comprising first and sec- 
ond electromagnetic screening enclosures hav- 

120 ing one face in common, means detachably to 
mount a plurality of equipment units in said 
first enclosure, and means in said second en- 
closure to mount an interconnection unit, said 
common face being provided with apertures 

125 for plug and socket type connectors whereby 
said equipment units may be detachably con- 
nected to said interconnection unit. 

4. A housing arrangement in accordance 
with Claim 3 wherein said equipment units are 

130 provided with electromagnetic screening front 



panels which together complete a front face 
of said first enclosure. 

5. Electrical or electronic apparatus com- 
prising a first electromagnetic screening enclo- 

5 sure, a plurality of electrical or electronic 
equipment units, means detachably to mount 
said equipment units within said first enclo- 
sure, a second electromagnetic screening en- 
closure having one face in common with said 

10 first enclosure, interconnecting means within 
said second enclosure, and respective plug 
and socket connectors arranged detachably 
electrically to connect said equipment units to 
said interconnecting means through said com- 

15 mon face between said enclosures. 

6. Electrical or electronic apparatus in ac- 
cordance with Claim 5 wherein said equipment 
units are provided with front panels which 
form respective parts of a front face of said 

20 first enclosure. 

7. A housing arrangement for electrical or 
electronic apparatus substantially as hereinbe- 
fore described with reference to the accom- 
panying drawings. 
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